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ABSTRACT 

The present invention generally relates to systems and 
methods for determining a lowest cost debit/credit network 
for an electronic transaction and methods for routing an 
electronic transaction through a lowest cost network for the 
transaction. The invention generally involves providing a 
transaction table array and determining a lowest cost debit/ 
credit network from the transaction table array for the 
electronic transaction. 
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LEAST COST NETWORK ROUTING FOR 
ELECTRONIC TRANSACTIONS 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

[0001] This application is a continuation in part applica 
tion and claims the bene?t of US. Provisional Patent 
Application No. 60/779,910, ?led Mar. 6, 2006, the com 
plete disclosure of Which is herein incorporated by refer 
ence. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to systems and meth 
ods for routing electronic transactions through debit/credit 
netWorks, and more particularly to least cost netWork rout 
ing of electronic transactions. In one aspect, the invention is 
particularly useful in cases Where no rules prohibit least cost 
netWork routing of such transactions, Where no rule pro 
scribes hoW such transaction should be routed or in cases 
Where con?icts exist betWeen or among rules as to the 
routing of such transactions. 

[0003] Due to increased share of electronic transactions in 
the marketplace, the cost and volume of such transactions 
have become a concern for merchants, ATM oWner/opera 
tors and debit/credit processors. In performing commercial 
electronic transactions, merchants, ATM oWner/operators 
and debit/credit processors have many debit/ credit netWorks 
from Which to choose, each associated With various trans 
actional costs and fees. The most prevalent method for 
minimiZing debit/credit processing costs generally involves 
a static ranking of estimated netWork costs, usually based on 
a merchant’s average ticket amounts and available netWorks. 
HoWever, the merchant and ATM oWner/operators stand to 
lose a great amount of time and money due to the ine?i 
ciencies of such methods. 

[0004] Consequently, there is a need for improved systems 
and methods for routing electronic transactions Which routes 
transactions based on loWest cost. 

BRIEF SUMMARY OF THE INVENTION 

[0005] To address these and other needs, the present 
invention relates to systems and methods for determining 
loWest cost debit/credit netWork for an electronic transaction 
and routing thereof. In some cases, the techniques of the 
invention may be employed in cases Where no rules prohibit 
the least cost routing of such transactions, in cases Where no 
rule proscribes hoW such transaction should be routed or in 
cases Where con?icts exist betWeen or among rules as to the 
netWork to Which the transactions should be routed. More 
speci?cally, those skilled in the art Will appreciate that 
certain debit/credit netWork rules exist Which dictate that 
transactions should be routed in a certain Way. In the absence 
of such rules prohibiting routing of transactions in a par 
ticular Was, or proscribing hoW such transactions are to be 
routed or Where a con?ict exists betWeen or among rules as 
to Which netWork transactions are to be routed any of the 
techniques described herein may be used. 

[0006] In a ?rst aspect, a method for determining a loWest 
cost debit/credit netWork for an electronic transaction is 
provided. The method generally comprises: providing a 
transaction table array comprising a series of tables; select 
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ing an appropriate transaction table from the transaction 
table array based at least on the amount of the transaction; 
and determining the loWest cost debit/credit netWork from 
the selected transaction table to thereby determine the loWest 
cost debit/credit netWork for the transaction. 

[0007] In another aspect, a method of routing an electronic 
transaction involving a merchant or ATM oWner/operator 
and a ?nancial institution Which issues a debit/ credit account 
through a loWest cost debit/ credit netWork for the transaction 
is provided. The method generally comprises: providing a 
merchant or ATM oWner/ operator netWork list Which corre 
sponds to the merchant or ATM oWner/operator identi?ca 
tion number, the merchant or ATM oWner/operator netWork 
list comprising debit/ credit netWorks available for access by 
the merchant or ATM oWner/ operator; providing a ?nancial 
institution netWork list Which corresponds to the issuing 
?nancial institution of a cardholder account, the ?nancial 
institution netWork list comprising debit/credit netWorks 
available for access by the issuing ?nancial institution; 
providing a transaction table array comprising a series of 
tables; matching the debit/ credit netWorks of the merchant or 
ATM oWner/operator netWork list and the ?nancial institu 
tion netWork list and generating a merchant or ATM oWner/ 
operator-?nancial institution netWork list With the matched 
debit/credit netWorks of the merchant or ATM oWner/opera 
tor netWork list and the ?nancial institution netWork list; 
selecting an appropriate transaction table from the transac 
tion table array based at least on a transaction amount; 
cross-referencing the debit/credit networks sorted in the 
selected transaction table With the debit/credit netWorks of 
the merchant or ATM oWner/operator-?nancial institution 
netWork list; determining the loWest cost debit/credit net 
Work in common betWeen the selected transaction table and 
the merchant or ATM oWner/operator-?nancial institution 
netWork list; and routing the transaction through the deter 
mined loWest cost netWork. 

[0008] In certain embodiments, each table includes a list 
of debit/credit netWork sorted based on netWork fee 
amounts, each table is generated based on at least a discrete 
predetermined transaction amount, and the series of tables is 
based on a predetermined transaction table amount interval 
up to a cap amount. 

[0009] In other embodiments, each table is further gener 
ated based on merchant type and/or transaction type. In such 
embodiments, the appropriate table may be further selected 
based on at least transaction amount, as Well as merchant 
type and/or transaction type. 

[0010] In other embodiments, the methods may further 
comprise determining the availability of the ?rst selected 
loWest cost debit/credit netWork for the transaction, and 
selecting the next loWest cost debit/credit netWork that is 
available if the ?rst selected loWest cost debit/credit netWork 
is not available. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 illustrates an exemplary system of the 
invention. 

[0012] FIG. 2 illustrates an exemplary method of the 
invention, With optional steps indicated in dashed lines. 

[0013] FIG. 3 illustrates another exemplary method of the 
invention, With optional steps indicated in dashed lines. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

[0014] In accordance With the present invention, systems 
and methods for providing dynamic, least cost routing of 
electronic debit and/or credit transactions is provided using 
a transaction table array. The systems and methods of the 
invention generally comprise selecting a least cost debit/ 
credit netWork for an electronic transaction based on a 
transaction table from the transaction table array. The sys 
tems and methods of the invention are useful for least cost 
routing of PIN-secured transactions, signature debit trans 
actions, online transactions, o?line transactions, and other 
payment types supported by electronic debit and/or credit 
netWorks knoWn in the art. 

I. Least Cost Routing Transaction Table Array 

[0015] In a ?rst aspect, the invention generally provides an 
array of transaction tables. The transaction table array 
includes a series of transaction tables, Wherein each trans 
action table in the array includes a list of debit/credit 
netWorks sorted by transaction fee amount. As may be 
recogniZed by those skilled in the art, transaction fee amount 
may be based on a percentage of the transaction amount, 
may be based on a percentage of the transaction amount plus 
a ?at fee, etc. HoWever, the invention is not so limited, and 
any netWork fee arrangement knoWn in the art may be used 
to generate the transaction table arrays of the invention. 

[0016] By Way of background, some transactions have 
previously been routed based on tables that Were generated 
based on an average ticket amount, and used as an estimate, 
often resulting in the selection of an ine?icient netWork. 
HoWever, in accordance With the present invention, the 
transaction table arrays are generated based on individual 
transaction amounts over select transaction amount inter 
vals. Speci?c transaction tables Within a transaction table 
array are then used on a transaction by transaction basis to 
select a loWest cost netWork Without relying on general 
estimates, thereby eliminating the ine?iciencies of the prior 
art. 

[0017] A separate transaction table may be generated 
based on, at least in part, a discrete predetermined transac 
tion amount. For instance, a separate transaction table may 
be generated for a l penny transaction amount up to, e.g., 
$500 transaction, etc., depending on the merchant type The 
series of transaction tables may based on a predetermined 
transaction table amount interval up to a cap amount. For 

instance, 1 cent, 5 cent, 10 cent, 25 cent, 50 cent, 1 dollar, 
2 dollar, 5 dollar, 7 dollar, 10 dollar, etc. intervals, and may 
range from a, e.g., $0.01, $0.25, $1 transaction amounts up 
to a cap amount, e.g., $500, as set by the debit/credit 
netWork. 

[0018] The transaction tables may also be generated based 
in part on merchant type. Typical merchant types include 
grocery merchants, retail merchants, quick service restau 
rant merchants, supermarket, petroleum, etc, as knoWn in the 
industry. For instance, a separate transaction table may be 
generated for a grocery merchant for l penny up to a cap 
amount, e.g., $500. Various transaction amount intervals 
may be used, e.g., including 1 cent, 5 cent, 10 cent, 25 cent, 
50 cent, 1 dollar, 2 dollar, 5 dollar, etc., intervals. As 
recogniZed by those skilled in the art, certain larger mer 
chants may have individual or negotiated transaction table 
amounts Which di?er from the merchant type standard. 
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[0019] The transaction tables may alternatively, or may 
additionally, be generated based in part on transaction type. 
Typical electronic transactions include credit card transac 
tions, debit card transactions, automated teller machine 
transactions, electronic funds transfer transactions, elec 
tronic check acceptance transactions, traditional check 
acceptance transactions, etc. The transaction may be run 
over merchant netWorks, third party processor netWorks, 
ATM netWorks and the like. HoWever, any transaction that 
may be processed through debit/credit netWorks may be 
used in the context of the invention. For instance, a separate 
transaction table may be generated for a debit card transac 
tion at l penny up to a cap amount, e.g., $500; for a credit 
card transaction at l penny up to a cap amount, e.g., $500; 
for a electronic check acceptance transaction at a grocery 
merchant at l penny up to a cap amount, e.g., $500; a 
traditional check acceptance transaction at a clothing mer 
chant at l penny up to a cap amount, e.g., $500; an 
automated teller machine transaction at a specialty merchant 
at l penny up to a cap amount, e.g., $500. Again, various 
transaction amount intervals may be used, e.g., including 1 
cent, 5 cent, 10 cent, 25 cent, 50 cent, 1 dollar, 2 dollar, 5 
dollar, etc., intervals. 

[0020] The transaction tables may also take various net 
Work rules, regulations and contractual agreements into 
account in the ranking and prioritizing of netWorks. For 
instance, in certain embodiments, the transaction tables may 
be generated such that various netWork rules, as generally 
knoWn in the art, are implemented during generation of the 
tables. 

[0021] In some cases, routing may be based on Whether 
certain rules dictate the routing practices of certain types of 
transactions. Merely by Way of example, and not by Way of 
limitation, certain netWork rules state that all BINS for a 
given netWork are to be routed to that particular netWork. In 
such cases, the transaction may be routed based on BINS 
included in netWork BIN ?le, rather than on least cost 
routing. For dual priority con?icts, a netWork routing rule 
may permit the transaction to be routed to the least cost 
netWork (of the netWorks in con?ict). In such cases, the 
routing techniques of the invention may be used. As another 
example, if there is an issuer priority routing rule, the 
transaction may be routed to the netWork prioritiZed by the 
issuer With the given netWork routing rule, thereby overrid 
ing least cost routing. More speci?cally, With issuer priority 
routing, issuers may choose a certain netWork as priority 
route netWork. A ?ag is included in the netWork’s BIN ?le, 
indicating the priority status of the BIN. In such cases, the 
transactions may be routed based on issuer priority ?ags 
provided in netWork BIN ?le. As a farther example, the 
routing rule may be a state routing rule dictating that the 
transaction should be routed to the netWork indicated by the 
state routing rule. For instance, the state/netWork may dic 
tate that all BINS for this netWork that occur Within the state 
are to be routed to that netWork. Finally, certain operating 
rules may also state that if a card base is not ?agged as 
priority in its regional netWork BIN ?le, the transaction must 
route to the regional netWork over a national netWork (such 
as With Maestro & Interlink). 

[0022] In cases Where there are no routing rules or pro 
hibiting regulations, the invention may be used to route the 
netWork according to the least cost routing as described 
herein. 
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[0023] The transaction tables may be generated on a 
periodic basis, or on a notice basis, When debit/credit 
netWork fees are revised. In this manner, dynamic transac 
tion table arrays may be generated for use in the systems and 
methods of the inventions for least cost routing of electronic 
transaction, in a time e?icient manner. 

[0024] In other embodiments, the transaction tables may 
be generated on a real-time basis as the transaction infor 
mation is processed. In such embodiments, the transaction 
table information may be generated based only on the 
speci?c transaction amount, and the netWorks may be 
ranked based on that speci?c amount. Generally, to facilitate 
real-time calculates, the transaction table array may be 
prepared With the desired formulas for calculating the net 
Work fees, and the fees may then be calculated in real-time 
as the transaction amount is processed for least cost routing. 

II. Least Cost Routing Systems 

[0025] Turning noW to FIG. 1, a system 100 is illustrated 
for dynamic least cost routing of electronic debit and/or 
credit transactions in accordance With embodiments of the 
invention. System 100 can be implemented in communica 
tions netWork environment (generally indicated by reference 
number 102). Communications netWork 102 can be any 
netWork capable of supporting electronic debit and/or credit 
transactions including ATM transactions. Exemplary system 
100 comprises electronic transaction terminals 108 located 
at a merchant location 106 in communication With com 
puter/server 110. Computer/ server 110 is in turn in commu 
nication With one or more databases 118, 120, 122, 124 and 
one or more debit/credit netWorks 104. Merely by Way of 
example, electronic transaction terminal 108, server 110, 
databases 118, 120, 122, 124 and debit/credit netWork 104 
may be in communication via any suitable communications 
netWork 102, such as a local area netWork, Wide area 
netWork, the intemet and/or any other telecommunications 
netWork, a Wireless netWork and the like. Computer/server 
110 may be located at the merchant location, or alternatively 
may be located at a service provider location. Likewise, as 
discussed in more detail herein, databases 118, 120, 122, 124 
may be located at the merchant location, or may altema 
tively be located at a service provider location. 

[0026] Electronic transaction terminal 108 may be a point 
of-sale terminal, an automated teller machine terminal, a 
cash register terminal, an electronic check veri?cation ter 
minal, etc. HoWever, the invention is not so limited, and any 
suitable electronic transaction terminal knoWn in the art may 
be used in connection With the present invention. 

[0027] Debit/ Credit Network 104 may be any knoWn debit 
or credit netWork, including STAR, PULSE, INTERLINK, 
MAESTRO, CU24, AFFN, ACCEL, EXCHANGE, NETS, 
SHAZAM, ATH, ALASKA OPTION, JEANIE, TEMPO 
PAYMENTS, CIRRUS, FASTBANK, INSTANT CASH, 
MINIBANK, MONEY NETWORK, PEAK, PLUS, NYCE, 
ALERT, VISA, MasterCard, DISCOVER, American 
Express, etc. HoWever, the invention is not so limited, and 
any debit and/or credit netWork available in the geographic 
location of interest may be used in the context of the present 
invention. 

[0028] In particular embodiments, system 100, server 110, 
and/or electronic transaction terminal 108 can, in some 
embodiments, comprise a plurality of processors. Each of 
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the plurality of processors can perform one or more of the 
processing tasks discussed herein. Further, each of the 
plurality of processors can be in communication With one or 
more computer readable media, including, for instance disk 
drives, memory devices and the like Which can include 
instructions executable by the processors to perform the 
functions discussed herein. 

[0029] In accordance With various embodiments of the 
invention, system 100 can include one or more databases 
118, 120, 122, 124, etc. Which can be used to store a variety 
of information related to the inventive methods discussed 
herein such as the transaction table array described above. 
Those skilled in the art Will appreciate that although, for 
purposes of clarity, databases 118, 120, 122, 124 are illus 
trated separately on FIG. 1, other embodiments of the 
invention might incorporate all of the stored data Within a 
single database and/or organiZe data structures differently 
than as illustrated herein. Further, although illustrated as 
separate physical elements in FIG. 1, databases 118, 120, 
122, 124 may alternatively be housed Within server com 
puter 110 (as indicated by the dashed line in FIG. 1). As 
discussed herein, When reference is made to server computer 
110 including or comprising a database, it is understood that 
the database may be Within the computer housing itself, or 
may be a separate structure in communication With server 
computer 110. 

[0030] In embodiments utiliZing the information bus 
model discussed herein, the information discussed With 
respect to databases 118, 120, 122, 124 may be pushed 
and/or pulled from the bus, alloWing for data acquisition 
from a Wide variety of sources. The term “database,” there 
fore, should be interpreted to mean a collection of informa 
tion rather than read as a limitation to a particular physical 
or logical structure or organiZation. Databases 118, 120, 122, 
124 can be in communication With server computer 108 
either through netWork 104 (as illustrated on FIG. 1), 
through direct communication (e.g., SCSI connection, etc.) 
and/or through any other method knoWn in the art, so long 
as server computer 108 can access the information stored 

Within databases 118, 120, 122, 124. 

[0031] As Will be discussed in more detail beloW, data 
bases 118, 120, 122, 124 may comprise various combina 
tions of transaction tables for use during least cost routing of 
electronic transaction in accordance With the methods of the 
invention. By Way of non-limiting example, databases 118, 
120, 122, 124 may comprise transaction tables listing debit/ 
credit netWorks sorted by transaction fee charged by the 
debit/credit netWork for the particular transaction for Which 
the table has been generated. 

[0032] Those skilled in the art Will recogniZe that there are 
a variety of Ways of storing composite information in a 
database, any of Which can be implemented in accordance 
With various embodiments of the invention. Further, those 
skilled in the art Will recogniZe that there are a variety of 
Ways in Which server computer 110 might interface With 
database 118, 120, 122, 124. In a particular aspect server 110 
can access information in database 118, 120, 122, 124 on a 
periodic basis or on demand. Various standardized (e.g., 
OOBC, SQL, XML, etc.) and/or proprietary data access 
methodologies knoWn in the art may be used to access 
databases 118, 120, 122, 124. Further, data may either be 
pushed from a database or “pulled” by server 110. 



US 2007/0233597 A1 

[0033] Alternatively, databases 118, 120,122, 124 and/or 
server 110 can engage in a practice known in the art as 
“push-pull” data Warehousing, Whereby information can be 
shared With and/or pulled from another source. Such data 
Warehousing can be done Within an enterprise or betWeen 
multiple enterprises and can be performed using any of a 
variety of methods knoWn to those skilled in the art includ 
ing, merely by Way of example, XML data transfers. In these 
and other Ways, embodiments of the present invention, as 
discussed above, can interface With an information bus 
operation on an intra-company or inter-company basis, and 
can both pull information from that bus and push informa 
tion to the information bus. Thus, systems in accordance 
With embodiments of the invention can easily integrate With 
other data management systems in the provider’s network, 
for example by utiliZing the information bus methodology 
described brie?y herein and knoWn to those skilled in the art. 

[0034] In another aspect of the invention, methods for 
determining a loWest cost debit/credit netWork for an elec 
tronic transaction and methods for routing an electronic 
transaction through a loWest cost netWork for the transaction 
are provided. As mentioned above, the methods generally 
involve providing a transaction table array and determining 
a loWest cost debit/credit netWork from the transaction table 
array for the electronic transaction. Certain embodiments 
Will be discussed in more detail beloW With reference to 
FIGS. 2 and 3. 

III. Least Cost Routing Methods 

[0035] Turning noW to FIG. 2, a method 200 is illustrated 
is for determining a loWest cost debit/credit netWork for an 
electronic transaction. Although for ease of description, 
method 200 Will be described by reference to system 100, 
those skilled in the art Will understand that methods in 
accordance With various embodiments of the invention are 
not limited to any particular hardWare or physical struc 
ture(s). In accordance With exemplary method 200, a method 
for determining a loWest cost debit/credit netWork for an 
electronic transaction is provided. Generally, the method 
involves at block 202, providing one or more databases (e. g., 
118, 120, 122, 124) including a transaction table array 
comprising a series of tables. 

[0036] As described above, each table is sorted by debit/ 
credit netWork based on netWork fee amounts, each table is 
generated based on at least a discrete predetermined trans 
action amount, and the series of tables is based on a 
predetermined transaction table amount interval up to a cap 
amount. The transaction tables may be generated at intervals 
such as, 1 cent, 5 cent, 10 cent, 25 cent, 50 cent, 1 dollar, 2 
dollar, 5 dollar, 7 dollar, 10 dollar, etc. intervals. Further, 
each table may also be generated based on merchant type, 
such as grocery merchant, clothing merchant, specialty 
merchant, banking merchant, restaurant merchant, etc. Alter 
natively, or additionally, each table may be generated based 
on transaction type, such as credit card transaction, debit 
card transaction, automated teller machine transaction, elec 
tronic ?nds transfer transaction, electronic check acceptance 
transaction, traditional check acceptance transaction, etc. 

[0037] At block 204, server/computer (110) communi 
cates With one or more databases (118, 120, 122, 124) and 
selects an appropriate transaction table from the transaction 
table array based at least on the amount of the transaction. 
More particularly, server/ computer (110) may be con?gured, 
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e.g., With computer implementable code capable of analyZ 
ing, e.g., the transaction amount, and rounding the transac 
tion amount to the next highest transaction interval for 
Which a transaction table has been generated. Server/com 
puter (110) may then select transaction table corresponding 
to that transaction amount, i.e., the transaction table at the 
rounded-up transaction amount, as the appropriate transac 
tion table for further processing. In certain embodiments, the 
transaction table may also be selected, and the transaction 
analyZed, based on at least merchant type and/ or transaction 
type if desired. 

[0038] Once the appropriate transaction table is selected 
from the transaction table array, at block 206, server/com 
puter (110) determines the loWest cost debit/credit netWork 
from the selected transaction table to thereby determine the 
loWest cost debit/ credit netWork for the transaction. By Way 
of example, server/computer (110) may be con?gured, e.g., 
to include computer implementable code that is capable of 
performing table look up functions to determine the debit/ 
credit netWork With the loWest associated netWork fee listed 
in the selected transaction table. 

[0039] In certain embodiments, method 200 may continue 
at block 208, Wherein server/computer (110) determines the 
availability of the ?rst selected loWest cost debit/credit 
netWork for the transaction, and selects the next loWest cost 
debit/credit netWork that is available if the ?rst selected 
loWest cost debit/credit netWork is not available. The avail 
ability check may continue doWn the list of debit/credit 
netWorks until the loWest cost debit/credit netWork that is 
available is determined. By Way of example, the ?rst 
selected loWest cost debit/credit netWork may not be avail 
able for any variety of reasons knoWn in the art, such as the 
selected debit/credit netWork not being available for access 
by one or more of the parties to the electronic transaction, 
the selected debit/credit netWork experiencing technical 
dif?culties, the communications netWork experiencing tech 
nical dif?culties, etc. 

[0040] Turning noW to FIG. 3, a method 300 for routing an 
electronic transaction involving a merchant or ATM oWner/ 
operator and a ?nancial institution Which issues customer 
accounts through a loWest cost debit/credit netWork is illus 
trated. Again, although for ease of description, method 300 
Will be described by reference to system 100, those skilled 
in the art Will understand that methods in accordance With 
various embodiments of the invention are not limited to any 
particular hardWare or physical structure(s). In accordance 
With exemplary method 300, a method for routing an elec 
tronic transaction involving a merchant or ATM oWner/ 
operator and a ?nancial institution issuing cardholder 
accounts through a loWest cost debit/credit netWork is pro 
vided, Wherein method 300 generally includes at block 302, 
providing one or more databases (e.g., 118, 120, 122, 124) 
including a transaction table array comprising a series of 
tables. 

[0041] Again, as described above, each table includes a 
list of debit/credit netWorks sorted based on netWork fee 
amounts charged by the debit/ credit netWork for the particu 
lar transaction for Which the table is generated, each table is 
generated based on at least a discrete predetermined trans 
action amount, and the series of tables is based on a 
predetermined transaction table amount interval up to a cap 
amount. The transaction tables may be generated at intervals 
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such as, 1 cent, 5 cent, 10 cent, 25 cent, 50 cent, 1 dollar, 2 
dollar, 5 dollar, 7 dollar, 10 dollar, etc. intervals. Further, 
each table may also be generated based on merchant type, 
such as grocery merchant, clothing merchant, specialty 
merchant, banking merchant, restaurant merchant, etc. Alter 
natively, or additionally, each table may be generated based 
on transaction type, such as credit card transaction, debit 
card transaction, automated teller machine transaction, elec 
tronic funds transfer transaction, electronic check accep 
tance transaction, traditional check acceptance transaction, 
etc. 

[0042] At block 304, server/computer (110) communi 
cates With one or more databases (118, 120, 122, 124) and 
selects an appropriate transaction table from the transaction 
table array based at least on the amount of the transaction. 
More particularly, server/ computer (110) may be con?gured, 
e.g., With computer implementable code capable of analyZ 
ing, e.g., the transaction amount, and rounding the transac 
tion amount to the next highest transaction interval for 
Which a transaction table has been generated. Server/com 
puter (110) may then select the transaction table correspond 
ing to that transaction amount, i.e., the transaction table at 
the rounded-up transaction amount, as the appropriate trans 
action table for further processing. In certain embodiments, 
the transaction table may also be selected, and the transac 
tion analyZed, based on at least merchant type and/or trans 
action type if desired. 

[0043] Moving on, method 300 may continue at optional 
block 306, Wherein debit/credit netWorks With preferred 
availability for the particular transaction to be routed may be 
determined. Block 306 may include step 306(a), Wherein 
one or more databases (e.g., 118, 120, 122, 124) are provided 
including a merchant or ATM oWner/operator netWork list 
Which corresponds to a merchant or ATM oWner/operator 
identi?cation number. The merchant or ATM oWner/ operator 
netWork list includes the debit/credit netWorks available for 
access by the merchant or ATM oWner/operator. Block 306 
further includes step 306(b), Wherein one or more databases 
(e.g., 118, 120, 122, 124) are provided including a ?nancial 
institution netWork list Which corresponds to a ?nancial 
institution Which issued a customer account number. Simi 
larly, the ?nancial institution netWork list includes the debit/ 
credit netWorks available for access by the ?nancial insti 
tution. Block 306 then continues to step 306(c), Wherein, the 
debit/credit netWorks of the merchant or ATM oWner/opera 
tor netWork list and the ?nancial institution netWork list are 
matched, and a merchant or ATM oWner/operator-?nancial 
institution netWork list is generated With the matched debit/ 
credit netWorks of the merchant or ATM oWner/operator 
netWork list and the ?nancial institution netWork list to 
thereby determine the debit/credit netWorks With preferred 
availability for the particular transaction to be routed. 

[0044] As another option, the ?nancial institution netWork 
list may be evaluated to determine if any con?icts exist 
betWeen or among rules to Which a transaction may be 
routed. For example, the rules may specify that tWo different 
netWorks must be used. In cases Where such con?icts exist, 
the process may proceed to step 308 (skipping step 306) to 
determine a least cost network. 

[0045] In accordance With certain embodiments of the 
invention, When a transaction is processed for least cost 
routing, the merchant identi?cation number associated With 
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the merchant involved in the transaction is communicated to 
server/ computer (110). The merchant number may be input 
ted into the system either automatically, e.g., from a point 
of-sale device, cash register, automated teller machine, etc., 
or may be manually entered. By Way of example, the 
merchant number may constitute a 16 byte number Which 
uniquely identi?es a merchant or merchant location, and 
may uniquely identify the merchant type. Initially, server/ 
computer (110) may optionally determine Whether the mer 
chant or ATM oWner identi?cation number is valid. In 
determining Whether the merchant or ATM oWner number is 
valid, the server/computer (110) compares the merchant or 
ATM oWner number With a number ?le stored in one or more 

databases (118, 120, 122, 124). In one embodiment, if the 
merchant or ATM oWner number ?le shoWs that the mer 
chant or ATM oWner number is ?agged for loWest cost 
routing analysis, then the system applies the present inven 
tion to the merchant transaction. 

[0046] The merchant or ATM oWner number ?le may 
include the folloWing records: (1) the merchant or ATM 
oWner number; (2) a debit/credit netWork list; (3) an optional 
transaction type list; (4) an optional merchant type; and (5) 
an optional loWest cost routing (LCR) ?ag. The debit/credit 
netWork list may be a byte record Which is comprised of a 
list of debit/credit netWorks that the identi?ed merchant or 
ATM oWner/operator is capable of accessing and processing. 
The optional transaction type list may be a byte record Which 
is a list of transaction types Which the merchant or ATM 
oWner/ operator is capable of processing. The optional trans 
action type may be a one to three byte codes to indicate the 
type of merchant. The optional LCR ?ag indicates Whether 
loWest cost routing should be performed for the identi?ed 
merchant. 

[0047] In accordance With certain embodiments of the 
invention, the customer account number associated With the 
?nancial institution involved in the transaction is commu 
nicated to server/computer (110). Again, the customer 
account number may be inputted into the system either 
automatically, e.g., from a point-of-sale device, cash regis 
ter, automated teller machine, etc., or may be manually 
entered. Server/computer (110) then matches the account 
number for the customer against the ?nancial institution 
number ?le. The ?nancial institution number ?le of step 
306(b) may include the folloWing records: (1) BIN; (2) 
account number length; and (3) debit/ credit netWork list. The 
BIN is usually a 12 byte record Which identi?es the banking 
institution. The account number length may be a 3 byte 
record Which identi?es the length of account numbers asso 
ciated With the identi?ed BIN (e. g., for account veri?cation 
purposes). The debit/credit netWork list constitutes a list of 
debit/credit netWorks that Will process account numbers 
associated With the identi?ed BIN. 

[0048] Once the corresponding account number length 
and BIN are matched With the records of the ?nancial 
institution number ?le, a debit/credit netWork list Which 
corresponds to the identi?ed BIN is created. The present 
invention then performs a logical set intersection of the 
?nancial institution debit/credit netWork list and the mer 
chant or ATM oWner/operator netWork list to create a 
merchant-?nancial institution netWork list in step 306(c). 
The merchant-?nancial institution netWork list is comprised 
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of the common elements of the merchant or ATM oWner/ 
operator network list and the ?nancial institution netWork 
list. 

[0049] Once the appropriate transaction table is selected 
from the transaction table array, at block 308, server/com 
puter (110) determines the loWest cost debit/credit netWork 
from the selected transaction table to thereby determine the 
loWest cost debit/ credit netWork for the transaction. By Way 
of example, server/computer (110) may be con?gured, e.g., 
to include computer implementable code that is capable of 
performing table look up functions to determine the debit/ 
credit netWork With the loWest associated netWork fee listed 
in the selected transaction table. In one embodiment, if 
optional block 306 is present, block 308 may include step 
308(11), Wherein the debit/credit netWorks sorted in the 
selected transaction table are cross-referenced With the 
debit/credit netWorks of the merchant-or ATM oWner/opera 
tor ?nancial institution netWork list to determine the debit/ 
credit netWorks in common betWeen the tWo, and the loWest 
cost debit/credit netWork in common betWeen the tWo is 
determined at step 308(1)). Method 300 then continues at 
block 312, Where the transaction is routed through the 
determined loWest cost netWork. 

[0050] In certain embodiments, method 300 may include 
optional block 310, Wherein server/computer (110) deter 
mines the availability of the ?rst selected loWest cost debit/ 
credit netWork for the transaction, and selects the next 
loWest cost debit/credit netWork that is available if the ?rst 
selected loWest cost debit/credit netWork is not available. 
The availability check may continue doWn the list of debit/ 
credit netWorks until the loWest cost debit/credit netWork 
that is available is determined. By Way of example, the ?rst 
selected loWest cost debit/credit netWork may not be avail 
able for any variety of reasons knoWn in the art, such as the 
selected debit/credit netWork experiencing technical di?i 
culties, the communications netWork experiencing technical 
dif?culties, etc. 

[0051] In another aspect of the invention, various combi 
nations of the methods illustrated in FIGS. 2 and 3 are 
envisioned. For instance, the routing step of method 300 
may be implemented in method 200. Further, the speci?c 
order of the blocks shoWn in FIGS. 2 and 3 are not intended 
to be restrictive and in other embodiments, additional steps 
may be performed. For instance, in method 300, blocks 302, 
304 and 306 may be performed in alternate order of opera 
tion. 

[0052] Further, it is understood that in certain aspects of 
the invention, the methods are subject to the rules of 
operation of the various debit/credit netWorks as previously 
described. For instance, if required by netWork rules or 
agreement, the methods of the invention may select a 
debit/credit netWork based on netWork rule requires rather 
than LCR requirements, as previously described herein. In 
certain embodiments, the methods of the invention may 
comprise additional netWork rule checks to verify netWork 
rule compliance folloWing table look-up. In other embodi 
ments, the invention may take netWork rules into account 
When generating the various table arrays of the invention 
such that the LCR netWork priorities indicated in the tables 
re?ect not only netWork fee considerations, but also netWork 
rule and regulation considerations. 

[0053] In accordance With the methods of the present 
invention, selection of a loWest cost debit/credit netWork and 
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least cost debit/credit netWork routing may be performed in 
a dynamic, yet time efficient manner. A traditional, static, 
over-arching fee table that does not take into account spe 
ci?c transaction parameters (e.g., merchant type, transaction 
type, subject of transaction, transaction amount, etc.), does 
not provide for dynamic, cost-ef?cient routing of electronic 
transactions. Although e?icient from a time perspective, 
often such an approach Will result in the selection of a less 
cost ef?cient debit/credit netWork. On the other hand, com 
plex computational formulas for calculating the exact fees 
for multiple debit/credit netWorks to select the loWest fee 
debit/credit netWork, although dynamic and accurate, is 
operationally inef?cient and time consuming. 

[0054] Through the use of the transactional table array 
described herein, the present invention provides the time 
ef?ciency of a simple table look up approach, While at the 
same time providing the dynamic-accuracy of a computa 
tional methodology. The transactional table array of the 
present invention is generated off-line from the time-sensi 
tive electronic transaction taking into account transaction 
parameters. Then, once time becomes of importance during 
processing of the electronic transaction, the transactional 
table array provides a mechanism for a simple table look-up 
With the added accuracy of a dynamic computational for 
mula. 

[0055] In this Way, embodiments in the invention provide 
novel systems and methods for determining a loWest cost 
debit and/ or credit netWork for an electronic transaction and 
for routing such transactions. The description above identi 
?es certain exemplary embodiments for implementing the 
invention, but those skilled in the art Will recogniZe that 
many modi?cations and variations are possible Within the 
scope of the invention. Therefore, the invention is de?ned 
only by the claims set forth beloW. 

What is claimed is: 
1. A method for determining a loWest cost debit/credit 

netWork for an electronic transaction, the method compris 
ing: 

providing a transaction table array comprising a series of 
tables, Wherein each table includes a list of debit/credit 
netWorks sorted based at least in part on netWork fee 
amounts, each table is generated based at least in part 
on a discrete predetermined transaction amount, and 
the series of tables is based at least in part on a 
predetermined transaction table amount interval up to a 
cap amount; 

selecting an appropriate transaction table from the trans 
action table array based at least in part on the amount 
of the transaction; and 

determining the loWest cost debit/credit netWork from the 
selected transaction table to thereby determine the 
loWest cost debit/credit netWork for the transaction. 

2. The method of claim 1, Wherein the predetermined 
transaction table amount interval is selected from the group 
consisting of: 1 cent, 5 cent, 10 cent, 25 cent, 50 cent, 1 
dollar, 5 dollar, 7 dollar, and 10 dollar intervals. 

3. The method of claim 1, Wherein each table is further 
generated based at least in part on merchant type. 

4. The method of claim 3, Wherein the appropriate table 
is selected based at least in part on at least merchant type and 
transaction amount. 
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5. The method of claim 3, wherein the merchant type 
comprises at least one of a grocery merchant, clothing 
merchant, specialty merchant, banking merchant, petroleum 
merchant, quick service restaurant merchant, and sit-doWn 
restaurant merchant. 

6. The method of claim 1, Wherein each table is further 
generated based at least in part on transaction type. 

7. The method of claim 6, Wherein the appropriate table 
is selected based at least in part on transaction type and 
transaction amount. 

8. The method of claim 6, Wherein the transaction type is 
selected from the group consisting of: credit card transac 
tion, debit card transaction, automated teller machine trans 
action, electronic funds transfer transaction, electronic 
check acceptance transaction, and traditional check accep 
tance transaction. 

9. The method of claim 1, further comprising determining 
the availability of the ?rst selected loWest cost debit/credit 
netWork for the transaction, and selecting the next loWest 
cost debit/ credit netWork that is available if the ?rst selected 
loWest cost debit/credit netWork is not available. 

10. A method of routing an electronic transaction involv 
ing a merchant or ATM oWner/operator and a ?nancial 
institution Which issues customer accounts through a loWest 
cost debit/credit netWork for the transaction, the method 
comprising: 

providing a merchant or ATM oWner/ operator netWork list 
Which corresponds to a merchant or ATM oWner/ 
operator identi?cation number, the merchant or ATM 
oWner/operator netWork list comprising debit/credit 
netWorks available for access by the merchant or ATM 
oWner/ operator; 

providing a ?nancial institution netWork list Which cor 
responds to a ?nancial institution issuing a customer 
account, the ?nancial institution netWork list compris 
ing debit/credit netWorks available for access by the 
customer account; 

providing a transaction table array comprising a series of 
tables, Wherein each table includes a list of debit/credit 
netWorks sorted based at least in part on netWork fee 
amounts, each table is generated based at least in part 
on a discrete predetermined transaction amount, and 
the series of tables is based at least in part on a 
predetermined transaction table amount interval up to a 
cap amount; 

matching the debit/credit netWorks of the merchant or 
ATM oWner/operator netWork list and the ?nancial 
institution netWork list and generating a merchant or 
ATM oWner/operator-?nancial institution netWork list 
With the matched debit/ credit netWorks of the merchant 
or ATM oWner/ operator netWork list and the ?nancial 
institution netWork list; 
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selecting an appropriate transaction table from the trans 
action table array based at least in part on a transaction 

amount; 

cross-referencing the debit/ credit netWorks sorted in the 
selected transaction table With the debit/credit netWorks 
of the merchant or ATM oWner/operator-?nancial insti 
tution netWork list; 

determining the loWest cost debit/credit netWork in com 
mon betWeen the selected transaction table and the 
merchant or ATM oWner/operator-?nancial institution 
netWork list; and 

routing the transaction through the determined loWest cost 
netWork. 

11. The method of claim 10, Wherein the predetermined 
transaction table amount interval comprising at least one of: 

1 cent, 5 cent, 10 cent, 25 cent, 50 cent, 1 dollar, 2 dollar, 5 
dollar, 7 dollar, and 10 dollar intervals. 

12. The method of claim 10, Wherein each table is further 
generated based at least in part on merchant type. 

13. The method of claim 12, Wherein the appropriate table 
is selected based at least in part on at least merchant type and 
transaction amount. 

14. The method of claim 12, Wherein the merchant type 
comprises at least one of a grocery merchant, clothing 
merchant, specialty merchant, banking merchant, petroleum 
merchant, quick service restaurant merchant, and sit-doWn 
restaurant merchant. 

15. The method of claim 12, Wherein merchant type is 
determined based at least in part on the merchant identi? 
cation number. 

16. The method of claim 10, Wherein each table is further 
generated based at least in part on transaction type. 

17. The method of claim 16, Wherein the appropriate table 
is selected based at least in part on at least transaction type 
and transaction amount. 

18. The method of claim 16, Wherein the transaction type 
is selected from the group consisting of: credit card trans 
action, debit card transaction, automated teller machine 
transaction, electronic funds transfer transaction, electronic 
check acceptance transaction, and traditional check accep 
tance transaction. 

19. The method of claim 10, further comprising deter 
mining the availability of the ?rst selected loWest cost 
debit/credit netWork for the transaction, and selecting the 
next loWest cost debit/credit netWork that is available if the 
?rst selected loWest cost debit/credit netWork is not avail 
able. 


